We have observed an enhanced production of pairs and triplets of identical charged particles at small momentum differences in events with two central jets produced in pp collisions at the CERN Intersecting Storage Rings. The size and structure of this 'Bose-Einstein' enhancement, shown by the particles within a jet, resembles that observed in minimum-bias events. The correlation function can be well parametrized by the single variable Q -the absolute value of the four-momentum transfer -and is more peaked than a single Gaussian.
Introduction
In hadronic final states from particle collisions, the rate of production of identical bosons is enhanced when the particles have very small momentum difference. This phenomenon was first observed in p/~ annihilations and is attributed to the Bose-Einstein statistics valid for identical boson pairs [1] . Elementary considerations indicate that Bose-Einstein correlations between pion pairs could reveal the space-time structure of the particle source. Complications arise from the fact that the degree of enhancement depends not only on the dimenions of the source but also on other facts, such as to what extent it is chaotic or coherent E2].
The phenomenon of Bose-Einstein correlations is usually studied in terms of the ratio R of the joint probability for a pair of identical particles to be emitted, P(Pl, P2), to the product P(Pl)" P(P2) of the singleparticle probabilities, where Pl, P2 are the four-momenta of the two particles. For fully chaotic sources this ratio is given by
where Q=Pl-P2 is the four-momentum difference between the identical bosons, and Q(Q) is the Fourier transform of the space-time source distribution, normalized to unity as Q --+ 0. Two different formulae have been used to fit the extracted correlations:
corresponding to an assumed Gaussian-distributed source of width r G in space-time, and
[ tB'qT) 3/ Formula (3) corresponds to pion sources uniformly distributed over the surface of a sphere with radius rB; in some models z represents the lifetime of the sources, in others it is ascribed to the depth of the emission layer [3] . Here qT is the component of Pl--P2 transverse to Pl+P2, and Qo is the energy difference between the two identical bosons. The factor 2, which can take values between 0 and 1, is the so-called incoherence factor which takes into account that the interference, for various reasons, may not be complete.
Formula (3) has mostly been used to investigate the structure of the interaction region in hadron-hadron collisions, whilst (2) is preferred in analysis of the jet events e + e-collisions.
Both formulae turn out to be nearly indistinguishable in shape, and both fit the measured correlations quite well, formula (3) giving a radius parameter rB approximately twice as large as ro of (2), as can be seen from the exponential approximation of (3):
In the experiment discussed here, we study the structure of the Bose-Einstein effect in detail. A large sample of events triggered on two central high-pr jets permits us to study different kinematical regions in the events. We will first study the correlation of identical particles within a jet. To this end we will assume azimuthal symmetry around the jet axis, and study the correlation as a function of the momentum difference transverse and parallel to the jet axis, and as a function of the energy difference. We will also analyse the particles emitted perpendicularly to the jets, and compare the results with those from miminumbias events.
Data
The data were taken with the Axial Field Spectrometer (AFS) at the CERN Intersecting Storage Rings (ISR). All the data were obtained from proton-proton collisions at l~ = 63 GeV. The AFS has been described in detail elsewhere [4] . The interaction region is surrounded by an inner hodoscope, a cylindrical drift chamber, and a uranium/copper/scintillator calorimeter with full azimuthal coverage.
Charged-particle tracking was provided by the cylindrical drift chamber, operated in an axially sym-metric magnetic field of 0.5 T. The chamber was azimuthally segmented into 4 ~ sectors. The active volume extended over 2To in azimuth, except for two 16 ~ wedges in the vertical plane, used for mechanical suport. Coordinates in the transverse plane were provided by drift-time measurements with a spatial resolution of 230 gm, and those along the beam direction by charge division with 1.5 cm resolution. Pulseheight measurements also provide dE/dx information, which is used for particle identification.
The data were obtained by triggering on two separated jets anywhere in the calorimeter. Each of these jets represents transverse energy in a part of the calorimeter covering, on the average, Aq~45 ~ 45~ ~ in the centre-of-mass system. We required two non-overlapping jets to exceed 9 GeV each. Further details are found in [5] .
Some data were taken with a minimum-bias trigger which required at least one hit in the inner hodoscope, or at least coincident hits in the two downstream scintillation counters surrounding the outgoing beams.
In the off-line analysis, the events were processed through the standard AFS cluster-finding procedure for the calorimeter, and through the track and vertex reconstruction for the central drift chamber as detailed in [5] .
Quality cuts on the reconstructed charged-particle tracks in the drift chamber include a minimum of 22 time-digitization and 22 charge-division measurements. This is one more than half the number of redout wires per sector, thus ensuring that measurements due to the passage of one particle are not divided into two separate track candidates. The zZ/NDF of the track fit is required to be less than 5 and the error on the momentum measurement 6pip to be below ]/[(0.025 p)2+ 0.0152] (p in GeV/c), thus selecting only tracks that are well-measured throughout the full drift chamber. With these requirements the acceptance for charged particles having Pr > 200 MeV/c in the central region ([Yl < 0.7) and not passing through the blind wedges is very close to 100%, as estimated by a full Monte Carlo simulation of the drift-chamber response.
When two particles pass through the same 4 ~ sector of the drift chamber, the z-information -being measured by charge division and also the dE/dx information of the tracks, is useless, even when the drift-time measurements can resolve the tracks. As we have stringent requirements on the track quality in order to be sure not to treat one particle track as two fictitious tracks, we will lose pairs of particles of the same charge when the azimuthal separation is lower than 4 ~ . For pairs of particles of the opposite charge, a similar drop in efficiency is observed when
